Introduction {#S0001}
============

Constant progress and the dynamic introduction of new technological solutions have enabled the application of transcutaneous interventions in increasingly complex coronary lesions while reducing the number of possible adverse events. Notwithstanding, even during simple procedures of invasive cardiology, the risk of complications such as the inability to withdraw the guidewire or other elements of the stent kit from the artery should be taken into account. The frequency of such events is estimated at 0.1-0.2% of all coronary angioplasty attempts \[[@CIT0001], [@CIT0002]\]. The foreign body can typically be removed from the vessel using a simple technique during the same procedure in a haemodynamic room \[[@CIT0003]\]. Surgical intervention appears to be indicated in cases in which the foreign object cannot be removed endovascularly, especially if the removal is necessitated by the patient\'s condition.

Case study {#S0002}
==========

The following report presents the case of a 64-year-old patient; before admission, he had been diagnosed with ischaemic heart disease, first-degree atrioventricular block, arterial hypertension, lipid metabolism disorders, and paroxysmal atrial fibrillation. His medical history included angioplasty of the anterior interventricular branch of the left coronary artery (left anterior descending -- LAD) with bare-metal stent (BMS) implantation in 2005, a repeat LAD angioplasty with drug-eluting stent (DES) implantation due to restenosis (December 12, 2012), and angioplasty of the right coronary artery (RCA) with DES implantation (January 10, 2013). The patient was admitted to the 1^st^ Department of Cardiology and Angiology of the American Heart of Poland Clinic in Ustroń in order to undergo another stage of endovascular treatment. The procedure was performed using femoral artery access, with the use of a guiding catheter (EBU 3.5, 6F). After the guidewire was introduced into the circumflex branch of the left coronary artery (Cx), a drug-eluting stent was implanted directly in the medial segment of Cx at a pressure of 16 atm, covering the outlet of the second obtuse marginal artery (OM2). The procedure was performed without any difficulty; full dilatation of the stented vessel was achieved, and no significant stenosis was present in the outlet of OM2 ([Fig. 1](#F0001){ref-type="fig"} and [2](#F0002){ref-type="fig"}). The time between femoral artery puncture and stent implantation amounted to approx. 12 minutes, the duration of fluoroscopy was 3 minutes, and the dose of radiation was 548 mGy. A decision was made to withdraw the coronary guidewire in order to perform a final angiographic examination. As the guidewire was being withdrawn from the vessel, its distal end became caught on the stent structure ([Fig. 3](#F0003){ref-type="fig"}). Many attempts were made to free the guidewire; an angioplastic balloon was placed over it, and a series of manipulations was performed. Due to a strong pull, the structure of the stent became deformed, and the distal segment of the guidewire was severed ([Fig. 4](#F0004){ref-type="fig"} and [5](#F0005){ref-type="fig"}). Vascular stenosis recurred in the location where the stent was implanted, and a significant deceleration of flow was observed ([Fig. 6](#F0006){ref-type="fig"}); the obtained electrocardiogram demonstrated ST-segment elevation in the leads above the inferolateral wall. Another guidewire was introduced into the Cx, but the attempt to deploy another balloon through the deformed stent structure was unsuccessful ([Fig. 6](#F0006){ref-type="fig"}). The time of the procedure reached 120 minutes, the duration of fluoroscopy amounted to 41 minutes, and the patient received a radiation dose of 6695 mGy. Unfractionated heparin was introduced, and ACT was monitored. On the next day, a significant elevation of markers of myocardial necrosis was observed, meeting the criteria for the diagnosis of type 4a myocardial infarction. Control echocardiography demonstrated no new disturbances of segmental contractility and showed that global left ventricular systolic function (LVEF) had not deteriorated. The patient\'s condition was stable. After a consultation, the patient was qualified for surgical treatment.
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![The immediate effect after stent implantation](KITP-12-25845-g002){#F0002}
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![The separated distal fragment of the guidewire, the deformed stent, and a short fragment of the guidewire core reinforcement](KITP-12-25845-g004){#F0004}

![The separated fragment of the guidewire, the deformed stent, and a partially coiled fragment of the guidewire reinforcement structure](KITP-12-25845-g005){#F0005}

![The second coronary guidewire introduced into the lumen of circumflex artery (Cx); stenosis recurrence visible in the location where the stent was implanted](KITP-12-25845-g006){#F0006}

On admission to the Department of Cardiac Surgery, the patient presented with chest pain (CCS class III) and dyspnoea (NYHA class II). The heart was beating in a regular, sinus rhythm (73 bpm); arterial pressure amounted to 130/80 mmHg. Left ventricular ejection fraction was evaluated at 55% using echocardiography. Doppler ultrasonography of the carotid arteries showed numerous atherosclerotic changes, but the flow spectrum was normal.

On February 7, 2013, a procedure was conducted under extracorporeal circulation: the ascending aorta was opened, and the guidewire was removed from the aorta under visual control. Subsequently, using the same approach, the distal part of the guidewire and the deformed stent were removed from the circumflex artery by being pulled into the aortic lumen ([Fig. 7](#F0007){ref-type="fig"}). As the patency of the coronary vessel could not have been reliably evaluated, an Ao-Cx bypass was created using the patient\'s saphenous vein. The time of extracorporeal circulation was 35 minutes, and aortic clamp time amounted to 24 minutes. Postoperative mechanical ventilation was maintained for 10 hours. Total drainage amounted to 295 ml. The peri- and postoperative periods were uneventful. On the sixth postoperative day the patient was transferred to the Cardiac Rehabilitation Centre; he was no longer experiencing pain, his breathing and circulation were stable, and his wounds were healing by first intention.

![The removed guidewire and deformed stent](KITP-12-25845-g007){#F0007}

Discussion {#S0003}
==========

Foreign bodies left behind in coronary vessels after transcutaneous endovascular interventions constitute a significant issue, primarily due to the lack of clear guidelines concerning their surgical management. Taking under consideration the typically complex clinical background appears to be of particular importance. The problem may pertain to any artery, and the management method is individualised based on the perioperative course and the risk of potential complications \[[@CIT0004]--[@CIT0006]\]. In most cases in which part of the guidewire becomes separated, the separation occurs before the implantation of the stent; however, there are reports describing instances in which the guidewire became wedged in the vessel after the intervention \[[@CIT0007]\]. Typically, the latter situation is associated with a greater risk if a decision to remove the guidewire is made.

The necessity to remove the fragments left behind in the vessel usually stems from the patient\'s condition, as well as the high risk of infection, perforation, arrhythmia, and progressive thrombosis. Leaving behind fragments of small foreign bodies, usually contained within a completely and chronically occluded artery or its distal part, is not associated with any clinical implications \[[@CIT0002], [@CIT0008]\]. The risk of arterial injury associated with attempts to forcibly remove the remnants from the vessel should therefore be considered with particular care. In such cases, isolated bypass grafting appears to be the optimal treatment, especially in view of existing studies reporting favourable prognosis \[[@CIT0008], [@CIT0009]\]. The fragments of a foreign body must be removed if they are located within the ascending aorta due to the high risk of cerebral vascular embolisation \[[@CIT0008]\].

Due to the high number of endovascular interventions, a significant rise in the number of patients with similar clinical profiles should be expected. The presented case illustrates how a simple direct stenting procedure may become complicated. Of note is the significant extension of the duration of the procedure, the time of fluoroscopy, and the dose of radiation. This points to the need for careful consideration when selecting patients for revascularisation procedures, and strict cooperation between departments of interventional cardiology and cardiac surgery, and heart team consultations.
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